Abstract: 1,3,2-Dithioborolans substituted at the 2-position with various homochiral groups can act as chiral Lewis acids in the Diels-Alder reaction between crotonaldehyde or methacrolein with cyclopentadiene. The endo:exo selectivities obtained were good although the enantiomeric excesses were low to moderate.
Introduction
In a previous publication [1] we showed that 2-chloro-1,3,2-dithioborolan (1) was a Lewis acid. In a follow up investigation we have looked at whether substitution of the chlorine for a homochiral group RX (Scheme 1) would result in a homochiral Lewis acid which could produce enantiomeric excesses in the representative Diels-Alder reaction between crotonaldehyde (2) or methacrolein (3) with cyclopentadiene (4) (Scheme 2). Interest in the homochiral Lewis acids for asymmetric control of the Diels-Alder reaction has been enormous [2] . This investigation has tried to assess 2-substituted-1,3,2-dithioborolans for their viability as a new class of homochiral Lewis acids. 
Results and Discussion
It can be seen from the endo:exo ratios in Table 1 that substitution of chlorine on 1 for sulfur, oxygen or carbon does not radically diminish the Lewis acid activity of the dithioborolan system, since these ratios remain substantially enhanced relative to the uncatalysed reaction, and are similar to those found for 2-chloro-1,3,2-dithioborolan under similar reaction conditions [1] . However, when the chlorine is substituted for nitrogen it appears that there must be an electron withdrawing group on the nitrogen for Lewis acid catalysis to be seen, as in example 9, Table 1 . Similar experiments to those above were carried out using (S)-(-)-methylbenzylamine and achiral amines and no Lewis acid activity was observed. 
Conclusions
From molecular modeling studies we have concluded that the enantioselectivities observed are low to moderate due to the flat disposition of the dithioborolan ring. This allows the dienophile to position itself outside the control of the chiral substituent. We think that if homochiral dithiols are used to form the dithioborolan ring system an enhancement of enantioselectivities will be found. This avenue is currently being investigated.
